Reaction times, accuracy and 128-channel event-related potentials (ERPs) were measured from 14 normal, right-handed subjects while they performed two different parity-judgment tasks that require transformations of mental images: a relatively simple task requiring a single transformation (mental letter rotation), and a more complex task involving a coordinated sequence of transformations (mental paper folding). Reaction times increased monotonically with larger angular displacements from the upright (for mental rotation) and with number of squares carried (for mental paper folding). Both the tasks resulted in amplitude modulation of an approximately 420-700 ms latency ERP component at parietal electrodes. Scalp topographies indicated that right parietal cortex was activated during mental rotation, but bilateral parietal regions were activated during mental paper folding. Our results support the notion of a right hemispheric superiority for tasks involving simple, single mental rotations, but indicate greater involvement of the left hemisphere when a more complex sequence of transformations are required. This task-dependent lability of hemispheric function may account for some of the inconsistent results reported by previous neuroimaging and electrophysiological studies.
Introduction
Mental imagery involves the generation and manipulation of mental representations in the absence of appropriate sensory input. The most extensively studied mental-image manipulation is mental rotation, which is the ability to imagine visual shapes rotated to an orientation other than that in which they appear. Since reaction times are longer for larger angles of misorientation, it has been proposed that mental representations of objects are rotated through a trajectory in much the same manner that physical objects are rotated. Assuming a constant rate of mental rotation, it would thus take longer to traverse larger angular displacements (Cooper & Shepard, 1973; Shepard & Metzler, 1971) .
Cooper and Shepard (1973) introduced a simple paradigm for studying mental rotation in which they presented asymmetric alphanumeric characters and required subjects to decide if each was normal or mirror-reversed (parity-judgment). These authors reasoned that if such characters are internally represented in their normal upright * Corresponding author. Tel.: +64-9-373-7599x88522; fax: +64-9-373-7450.
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(canonical) positions, misoriented images would have to be mentally-rotated in order to perform the discrimination.
Since the normal and mirror-reversed characters possess the same features, this task ensured that the discrimination could not be accomplished by alternative feature-based strategies that are independent of orientation. Indeed, the observed RT functions were entirely consistent with a mental rotation strategy, showing a sharp increase as a function of the angular departure of characters from their upright positions. These RT functions have been extensively replicated in parity-judgment tasks involving the discrimination of not only mirror-imaged characters, but also of left and right hands (Cooper & Shepard, 1975) of the mirror-image polygons (Ely, 1982) , and of left-and right-facing naturalistic objects (Jolicoeur, 1985) . Further, these RT functions are unique to parity judgment tasks: to our knowledge the only comparable phenomenon is the increased RTs obtained when subjects are required to identify rotated characters (Corballis, Zbrodoff, Shetzer, & Butler, 1978; White, 1980) or naturalistic objects (Jolicoeur, 1985) . However, these tasks typically produce shallower RT slopes and a "dip" at 180 • , and it is debatable whether mental rotation is actually involved (see Jolicoeur, 1990; Murray, 1997) for more detailed treatments of this issue). Thus, there is good evidence
